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ONE^STEP METHOD OF PRODUCING AN ELASTIC, 
BREATHABLE FILM STRUCTURE 

FIELD OF THE INVENTION 

This invention is directed to a method of delivmng breathability and 

elasticity to a fihn in one step while making the film. 

BACKGROUND OF THE INVENTION 

Breathable materials, such as breathable films, typically block the passage of 

particulate matter, water and other liquids while allowing water vapor and air to pass through 

the material. Thus, breathable materials are particularly suitable for use in gaiments and 

personal care products, thereby allowing moisture trapped beneath the &bnc to tscsq)e as 

water vsqpor. 

One example of a breathable material is a microporov^s film. This type of 
film is typically filled with particles or other matter and then cnished.or stretched to form a 
fine pore network of micropores of a size and/or firequency to impart the desired level of 
breathability to the fabric. 

Elasticity is another material attribute that is desirable in gaiments and 
personal care products. For example, in pant-like garments, machine direction elasticity is 
desirable because longitudinal conformability prevents a crotch region of the garment fix)m 
sagging and bulging. Similarly, cross directiwi elasticity is desirable because lateral 
conformability maintains a snug, yet comfortable fit about a wearer's hips. Furthermore, 
when elasticity is incorporated within the garment material, the need for adding elastic 
components to a product can be eliminated. 

Materials- that are both breathable and ela^tomeric can be formed by 
laminating a breath^le layer witii ad^.elastomeric layer. However, breathable laminates 
are often not breathable enough, thereby resulting in excess vapor retentiQn within the 
garment, personal care product, or other application made of the breathable laminate. 

Another method of forming breathable, elastic materials is to include 
inorganic filler within an elastic/semi-rigid polymeric matrix, stretching to micro-void, 
thus gaining both breathability and elasticity. However, achieving a proper polymeric 
matrix blend is difficult, yet necessary, in order to obtain the desired balance of properties 
of breathability, extensibility, and retraction, along with other property improvements. 

1 
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Yet another method of forming breathable, elastic materials includes 
aligning thin fibers of stretched elastic material along a spunbonded sheet, bonding the 
fibers to the sheet and then releasing the composite. However, this process can be time- 
consuming and expensive. 
5 There is a need or desire for a cost-efScient, time-efiBcient method of 

producing elastic, breathable films. 

SUMMARY OF THE INVENTION 
The present invention is directed to a method of delivering breathability and 
elasticity to a film in one step during the extrusion/stretching process of making the 
10 film. The one-step method includes coextniding thin elastic fibers witiiin the matrix of a 

filled, semi-rigid film stmcture and stretching the fihn stmcture to form micro-voids to gain 
breathability, while the elastic fibers within the film structure provide elasticity. 

Various embodiments of the invention include the use of mono-axial 
stretching, along with bi-axial stretching. Also, the elastic fibers can be aligned in a machine 
15 direction pattern to create machine direction elasticity, and/or can.be aligned in a cross 

. direction pattern to create cross direction elasticity. Furthermore, absorptive characteristics 
can be added to the elastic fiber material to enhance the absorptive characteristics of the 
resulting fihn structure. 

The resulting film structure can deliv^breathabiliiy, expressed as water vapor 
20 transmission rate (WVTR), in a range of about SOO to 30,000 grams/m^-24 hours using the 

Mocon WVTR test procedure described below. The resulting film structure is particularly 
usefiil in diapers and otiier personal care products. 

With the foregoing in mind, it is a feature and advantage of the invention to 
provide an efficient, low-cost method of delivering breathability and elasticity to a film 
25 during the film-makmg process. 

The foregoing and other features and advantages of the invention will 
become further apparent from the following detailed description of the presently preferred 
embodiments, read in conjunction with the examples and drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a cross-sectional view of a single-layer breathable, elastic film of the 

invention; 

Fig. 2 is a cross-sectional view of a two-layer breathable, elastic film of the 

invention; 

Fig. 3 is a cross-sectional view of a three-layer breathable, elastic fihn of the 

. invention; 

Fig. 4 is a schematic diagram of a process for making a breathable, elastic 

film; 

Fig. S is a schematic diagram of another embodiment of a process for making 
a breathable, elastic film; and 

Fig. 6 is a cross-sectional view of a laminate including the breathable, 
elastic fihn of the invention. 

DHTNinONS 

Within the context of this specification, each term or phrase below will 
include the following meaning or meanings. 

**Bonded" refers to the joining, adhering, connecting, attaching, or the like, 
of two elements. Two elements will be considered to be bonded together when they are 
bonded directly to one ano&er or indirectly to one another, such as when each is directiy 
bonded to intermediate elements. 

"Elastic,** "elastomeric,** "elasticized** and "elasticity**refer to a material or 
composite which can be elongated by at least 50 p^ent of its relaxed lengtib and which will 
recover, upon release of the ^lied force, at least 40 percent of its elongation. It is generally 
preferred fhat flie elastic material or composite be capable of being elongated by at least 100 
percent, more preferably by at least 300 percent, of its relaxed lengfli and recover, upon 
release of an applied force, at least SO percent of its elongation. 

'"Elastic fiber*' includes elastic bands, strands, ribbons, composites, filaments, 
filament bunches and the like. 

'Tilm" refers to a thermoplastic fihn made using a film extrusion and/or 
foaming process, such as a cast fihn or blown fihn extrusion process. For the purposes of 
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the present invration, the term includes breathable microporous films that act as liquid 
bamers. 

^Tayer'* when used in the singular can have the dual meaning of a single 
element or a plurality of elements. 
5 '*Meltblown fiber" means fibers formed by extmding a molten thermoplastic 

material through a plurality of fine, usually circular, die c^illaries as molten threads or 
filaments into converging higjii velocity heated gas (e.g., air) streantis which attenuate the 
filaments of molten thermoplastic material to reduce their diameter, which may be to 
microfiber diameter. Thereafter the meltblown fibers carried by the high velocity gas 

10 stream are deposited on a collecting surface to form a web of randomly dispersed 

mettblownfibers. Such a process is disclosed for example, in U.S. Patent 3,849,241 to Butin 
et al. Meltblown fibers are microfibers which may be continuous or discontinuous, are 
generally smaller than about 0.6 denier, and are generally self bonding when deposited onto 
a collecting surface. Meltblown fibers used in the present invention are preferably 

1 S substantially continuous in length. 

''Nonwoven" and **nonwoven web" refer to fibrous materials and webs of 
fibrous matOTal which are formed without the aid of a textile weaving or knitting process. 

*Tolymers" include, but are not limited to, homopolymers, copolymers, such 
as for example, block, graft, random and alternating copolymers, terpolymers, etc. and blends 

20 and modifications thereof. Furthermore, unless otherwise specifically limited, the term 

^^olymer'' shall include all possible geometrical configurations of the molecules. These 
configurations include, but are not limited to isotactic, syndiotactic and atactic symmetries. 

"Spunbonded fiber^' refers to small diameter fibers which are formed by 
extmding molten thermoplastic material as filaments firom a plurality of fine capillaries of 

25 a spinnerette having a circular or other configuration, with the diameter of the extruded 

filaments then being rapidly reduced as described, for example, in U.S. Patent 4,340,563 to 
Appel et al., and U.S. Patent 3,692,618 to Dorschnor et al., U.S. Patent 3,802,817 to Matsuki 
et al., U.S. Patents 3,338,992 and 3,341,394 to Kinney, U.S. Patent 3,502,763 to Hartmann, 
U.S. Patent 3,502,538 to Petersen, and U.S. Patent 3,542,615 to Dobo et al., each of which 

30 is incorporated herein m its entirety by reference. Spunbond fibers are quenched and 
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generally are not tacky when they are deposited onto a collecting sur&ce. Spnnbond fibers 
are generally continuous and often have average deniers larger than about 0.3, more 
particularly, between about 0.6 and 10. 

"Superabsorbent" or "superabsoibent material*' refers to a water-swellable, 
5 water-insoluble organic or inorganic material capable, under the most favorable conditions, 

of absorbing at least about 15 times its weight and, more desirably, at least about 30 times 
its weight of an aqueous solution containing 0.9 weight percent sodium chloride. The 
superabsorbent materials can be natural, synthetic and modified natural polymers and 
materials. In addition, the superabsorbent materials can be inorganic materials, such as silica 
10 gels, or organic compounds such as cross-linked polymers. 

'Thermoplastic" describes a material fliat softens when exposed to heat and 
which substantially returns to a nonsoftened condition when cooled to room temperature. 

These terms may be defined with additional language in the remaining 

portions of the specification. 

15 DETAILED DESCRIPTION OF THE 

PRESENTLY PREFERRED EMBODIMENTS 

The present invention is directed to a one-stq> method of imparting 

breathability and elasticity to a film. The resulting breathable, elastic fihn is particularly 

suitable for use in disposable absorbent articles. Examples of such suitable articles include 

20 diapers, training pants, incontinence products, swun wear, other personal care or healtibi care 

garments, or the like. 

Referring to Fig, 1, a breathable monolayer fihn 10 is shown including a 
matrix 12, a plurality of voids 14 within the matrix surrounded by relatively thin 
microporous membranes 13 defining tortuous paths, and one or more filler particles 16 in 

25 each void 14, The film 10 is microporous as well as breatiiable, and the microporous 

m^branes 13 between the voids readily permit molecular difiusion of water v^or firom a 
first sur&ce 18 to a second surface 20 of the fihn 10. Also included in ttie matrix 12 of the 
fihn is a number of elastic fibers 21. These elastic fibers 21 are coextmded with the fihn 10, 
thus imparting elasticity to the film 10. 

30 The ^ctent of the elasticity of tiie fihn 10 is dependent on the elasticity of the 

elastic fibers 21. Suitably, the fihn 10 with the elastic fibers 21 embedded th^in ^can 
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Stretch between about 50% and 600% in the direction in which the elastic fibers are 
coextruded with the fihn, other examples of suitable stretching ranges include between 
about 70% and 550%, or between about 100% and 5000% of its relaxed length and can 
recover, xipon release of an applied force, at least 50 percent of its elongation. The film 10 
5 is tailorable, such that desired levels of stretch and recovery can be achieved through the use 

of certain polymers. For example, a polymer having a higjh level of stretch and recovery can 
be combined with a polymer having a lower level or stretch and recovery to create a film 
having a level of stretch and recovery between the combined polymers. 

The breathability of the film 10, expressed as water vapor transmission rate 

10 (WVTR), is a fimction of both film thickness and fihn composition. The fihn 10 suitably 

can deliver moderate breathability, expressed as WVTR, in a range of about 500 to 
30,000 grams/m^-24 hours using the Mocon WVTR test procedure described below. 
Suitably, the moderate WVTR of the fihn is at least about 500 grams/m^-24 hours, even 
more suitably at least about 750 granis/m^-24 hours, most suitably at least about 1000 

15 grams/m^-24 hours. After the elastic fibers 21 are coextruded within the film 10, the fihn can 

be stretched to impart breathabihty to the film, as described in greater detail below. 

The polymer matrix 12 can be formed firom any suitable film-foiming 
thermoplastic polymer. Examples of suitable polymers include without limitation 
polyethylene, polypropylene, copolymers of mainly ethylene and C3 - CJj alpha-olefins 

20 (commonly known as linear low density polyetiiylene), copolymers of mainly propylene 

with ethylene and/or C4 • Q2 alpha-olefins, and flexible polyolefins including propylene- 
based polymers having both atactic and isotactic propylme groups in the main 
polypropylene chain. Other suitable matrix polymers include without limitation elastomers, 
for example polyurethanes, copolyether esters, polyamide polyether block copolymers, 

25 ethylene vinyl acetate copolymers, block copolymers having the general formula A-B-A' or 

A-B such as copoly (styrene/ethylene-butylene), styrene-poly (ethylene-propylene)-styrene, 
styrene-poly (ethylene-butylene)-styrene, polystyrene/poly(ethylene-butylene)/polystyrene, 
poly (styrene/ethylene-butylene/styrene), and the like. Exenq>lary polymers include those 
made by *^etallocene," "constrained geometry" or "single-site** catalysts such as those 

30 described in U.S. Patent 5,472,775 to Obijeski, et al. U.S. Patent 5,451,450 to Erderly, et al.; 
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U.S. PatCTt 5,204,429 to Kaminsky, et al.; U.S. Patent 5,539,124 to E&erton, et al.; and U.S. 
Patent 5,554,775 to Kiishnamurti, et al.; each of which is hereJ)y incorporated by reference. 

Metallocene catalyzed polymers are described in U.S. Patent No. 5,472,775 
to Obijeski et al. and assigned to the Dow Chemical Company, the entire contents of 
5 which are incorporated herein by reference. The metallocene process generally uses a 

metallocene catalyst which is activated, i.e. ionized, by a co-catalyst. Examples of 
metallocene catalysts include bis(n-butylcyclopentadienyl)titanium dichloride, bis(n- 
butylcyclopentadienyl)zirconium dichloride, bis(cyclopentadienyl)scandium chloride, 
bis(indenyl)zirconium dichloride, bis(methylcyclopentadienyl)titanium dichloride, 

10 bis(methylcyclopentadienyl)zirconium dichloride, cobaltocene, cyclopentadienyltitanium 

trichloride, fmocene, ha&ocene dichloride, isoproi)yl(cyclopentadienyl,-l- 
flourenyl)zuxx)niumdichloride, molybdoc^e dichloride, nickelocene, niobocene dichloride, 
ruthenocme, titanocene dichloride, zirconocene chloride hydride, zirconocene dichloride, 
among others. A more exhaustive list of such compounds is included in U.S. Patent 

15 5,374,696 to Rosen et al. and assigned to the Dow Chemical Company. Such compounds 

are also discussed in U.S. Patent 5,064,802 to Stevens et al. and also assigned to Dow. 
However, numerous other metallocene, single-site and/or similar catalyst systems are 
known in the art; see for example, U.S. Patent No. 5,539,124 to Etherton et al.; U.S. Patent 
No. 5,554,775 to Krishnamurti et al.; U.S. Patent No. 5,451,450 to Erderly et al. and The 

20 Encyclopedia of Chemical Technology^ Kirk-Otfaemer, Fourth Edition, vol. 17, Olefinic 

Polymers, pp. 765-767 (John Wiley & Sons 1996); the entire content of the aforesaid 
patents being incorporated herein by reference. 

The matrix polymer may constitute about 30-95% by weight of flie 
breathable monolayer film 10 (or, in the case of multilayer films described below, that 

25 percent of each filled film layer). When the film (after stretching, as described below) is 

desired to have excellent strength and moderate breathability, tiie matrix polymer may 
constitute about 55-95% by weight of the breathable film or film layer, suitably about 60- 
80% by weight of the breathable fihn or fihn layer. In this embodiment, the filler particles 
16 may constitute about 5-45% of the breathable film or film layer, suitably about 20-40% 

30 by weight When the film (after stretching) is desked to have sup^or breathability and 
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moderate strength, the breathable film or film layer may include about 30% to less than 55% 
by weight of the matrix polymer, suitably about 35-50% by weight; and more than 45% to 
about 70% by weight of the particulate filler, suitably about 50-65% by weight. 

The filler particles 1 6 may be inorganic filler particles. Suitable inorganic 
fillers include without limitation calcium carbonate, clays, silica, alumina, barium sulfate, 
sodium carbonate, talc, magnesium sulfate, titanium dioxide, zeolites, aluminum sulfate, 
diatomaceous easrfh, magnesium sulfate, magnesium carbonate, barium carbonate, kaolin, 
mica, carbon, calcium oxide, magnesium oxide, aluminum hydroxide and combinations of 
these particles. The mean diameter for the filler particles 16 should range bam about 0.1-10 
microns, preferably about 0.5-7.0 microns, most preferably about 0.8-2.0 microns. 

The filler particles 16 may also be organic filler particles. Examples of 
organic filler particles that may be used include particles made of polystyrene, polyamides, 
polyvinyl alcohol, polyethylene oxide, polyethylene terephthalate, polybutylene 
terephthalate, polycarbonate, polytetrafluoroethylene, and other suitable polymers and 
derivatives thereof. 

The filler particles 1 6 may be water-swellable fill^ particles. As an example, 
films including water-swellable filler particles are described in U.S. Patent No. 5,955,187, 
hereby incorporated by reference. 

The filler particles 16 may be cavated filler particles including, for exanq)le, 
cyclodextrin. As an example, films including cavated filler particles are described in U.S. 
Patent .^>plication entitled '"Breatiiable Barrier Films Containing Cavated Fillers" filed 07 
December 2000. 

The elastic fibers 21 are preferably substantially continuous in length, i.e., 
have a length which approximates the corresponding dimension of the film, and are 
substantially embedded in the film. The elastic fibers 21 have a range of fiber sizes for a 
throughput range of 3.0 - 7.2 grams per hole per minute (ghm), 0.0069 - 0.0107 inch (about 
7 to 1 1 thousandths of an inch), using a 0.031 inch hole in a die plate puts the fib^ draw 
between 2.9 and 4.4. The elastic fibers 21 can be arranged in a machine direction pattern 
within the film, thereby providing machine direction elasticity, or in a cross direction pattem 

8 
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to provide cross direction elasticity, or in both a machine direction pattern and a cross 

direction pattemto provide biaxial elasticity. 

The term ''cross direction," as used herein, refers to the width of a material 

in a direction generally perpendicular to the direction in which it is produced, as opposed to 
5 "machine direction," which refers to the length of a material in the direction in which it is 

produced. For reference, arrow 49 depicts the machine direction in Fig. 4, while the cross 

direction in Fig. 4 is essentially perpendicular to the plane of the figure thereby extending 

into and out of the page. 

The elastic fib^ns can include diblock, triblock, tetrablock or other multi-block 
10 elastomeric copolymers such as olefinic copolymers, including styrene-isoprene-styrene, 

styrene-butadiene-styrene, styrene-ethylene/butylene-styrene, or styrene-ethylene/pnjpylene- 

styrene, which may be obtamed from Kraton Polymers in Houston, Texas, under the trade 

designation KRATON® elastomeric resin; polyurethanes, including those available from E. 

I. Du Pont de Nemours Co., under the trade name LYCRA® polyurethane; polyamides, 
15 including polyether block amides available from Ato Chemical Company, under the trade 

name PEBAX® polyether block amide; polyesters, such as those available from E. I. Du Pont 

de Nemours Co., imder the trade name HYTREL® polyester; and single-site or metallocene- 

catalyzed polyolefins such as those available from Dow Chemical Co. 

A number of block copolymers can be used to prepare the elastic fibers. Such 
20 block copolymers generally mclude an elastomeric midblock portion B and a thermoplastic 

endblock portion A. The block copolymers may also be thermoplastic in the sense that they 

can be melted, formed, and resolidified several times with littte or no change in physical 

properties (assuming a minimum of oxidative degradation). 

Bidblock portion A may conoprise a poly(vinylarene), such as polystyrene. 
25 Midblock portion B may comprise a substantially amotphous polyolefin such as 

polyisoprene, ethylene/propylene polymers, ethylene/butylene polymers, polybutadiene, 

and the like, or mixtures thereof. 

Other suitable elastomeric polymers may also be used to make the elastic 

fibers. These include, without limitation, elastomeric (single-site or metallocene catalyzed) 
30 polypropylene, polyethylene and other alpha-olefin homopolymers and copolymers, having 
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density less than about 0.89 grams/cc; ethylene vinyl acetate copolymers; and substantially 
amorphous copolymers and terpolymers of ethylene-propylene, butene-propylene, and 
ethylene-propylene-butene. Single-site catalyzed (e.g. metallocene-catalyzed and 
constrained geometry) elastomeric polymers are presently preferred. 

In order to add absorptive characteristics to the film, absorbent material can 
be combined with the elastic fibers. For example, the elastic fibers can suitably be combined 
with hydropbilic fibers, such as cellulosic fluff, and the cellulosic fluff may be mixed with 
particles of a high-absorbency material conomonly known as superabsorbent msdedal. In a 
particular embodiment, flie elastic fibers are combined with cellulosic flufi^ such as wood 
pu^ fhijB^ and synthetic fibers. Another type of absorbent material suitable for CQmbining 
with the elastic fibers is coform, which is a blend of short fibers and melt-blown fibers. 
Wood pulp fibers are preferred for the short fibers and polypropylene is preferred for the 
melt-blown fibers. Other short fibers such as short cut polypropylene, polyester, nylon, 
and the like may be substituted for part of or all of the wood pulp fibers. Superabsorbent 
materials may be added to the coform to increase absorbent capacity. The absorptive 
characteristics can be useful after the film has been elongated. More specifically, the 
breafliable film allows water vapor to pass tibrough, thus the water vapot may condense 
mUm the film and become trapped therein by the absorbent material in fte elastic fibers. 

Suitable superabsorbent materials can be selected firom natural, synthetic, 
and modified natural polymers and materials. The siq)erabsorbent materials can be 
inorganic materials, such as silica gels, or organic compoimds, such as crosslinked 
polymers. Suitable superabsorbent materials are available fix>m various commercial 
vendors, such as Dow Chemical Company located in Midland, Michigan, U.S.A., and 
Stockhausen GmbH & Co. KG, D-47805 Krefeld, Federal Republic of Germany. Typically, 
a superabsorbent material is capable of absorbing at least about IS times its weight in water, 
and desirably is capable of absorbing more than about 25 times its weight in water. 

To impart breathabiUty, the film may be uniaxially or biaxially stretched. 
The film may be uniaxially stretched to about 1.1-7.0 times its original length, preferably to 
about 1.5-6.0 times its original Imgth, most preferably to about 2.5-5.0 times its original 
length. The film may alternatively be biaxially stretched by the same ratios, using 
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conventional techniques familiar to persons skilled in the art. The stretching should occur 
below the melting temperature of the polymer matrix, desirably about 1S-50T below the 
melting point of the polymer matrix. 

The breathable, elastic film 10 should have a thickness which facilitates 
breathability to water vapor, and which also permits structural integrity and liquid barrier. 
After stretching, the film 10 should have a thickness of about 5-50 microns, preferably 
about 8-30 microns, most preferably about 10-20 microns. Prior to the orientation, the film 
10 can be prepared using cast or blown film extrusion, or another suitable film-fomsing 
technique. 

Fig. 2 illustrates anpth^ embodiment in which a multilayer breathable, 
elastic film 1 1 includes the elastic fibers 21 coextmded between two breathable layers 22 and 
24, wherein the elastic fibers are embedded substantially continuously along the length of 
the film. The two breathable layers 22, 24 may have the same or a similar polymer 
composition to the monolayer fihn 10 described with respect to Fig. 1 . 

Fig. 3 illustrates yet another embodimmt in which a multilayer breathable, 
elastic film 1 1 includes a primary breathable, elastic core layer 1 5 coextruded between two 
outer skin layers 26 and 28. The core layer 15 includes polymer matrix 12, and cavated filler 
particles 16 surrounded by voids 14 with elastic fibers 21 coextmded with the core layer 15. 
The first outer skin layer 26 includes only a thermoplastic polymer, and is fi:^e of filler 
particles and voids. The second outer skin layer 28 includes a polymer matrix 17, and filler 
particles 16 surrounded by voids 14 within the matrix 17. Alternatively, tiie elastic fibers 21 
can be placed between the core layer 1 5 and one or both skin layers 26, 28, rather than being 
coextruded within the core layer IS. 

The multilayer fihn 1 1 in Fig. 3 illustrates that the outer skin layers 26 and 
28 may or may not contain a filler. The core layer IS may have ttie same or a similar 
polymer composition to the monolayer film 10 described with respect to Fig, 1 • The outer 
layers 26 and 28 may contain a softer, lower melting polymer or polymer blend which 
renders the outer layers more suitable as heat seal bonding layers for thermally bonding the 
film to a nonwoven web. When the outer layer (e.g., 26) is free of filler, one objective is to 
alleviate the build-up of filler at the extmsion die lip which may otherwise result fix>m 
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extrusion of a filled monolayer film. When the outer layer (e.g., 28) contains filler particles 
and voids, one objective is to provide a suitable bonding layer without adversely ajQFecting 
the overall breathabiUty of the film 11. Multi-layer films and skin layers are described in 
more detail in U.S. Patent No. 6,075,179 issued to McConnack et al. and is hereby 
5 incorporated by reference. 

The thickness and composition of the outer layers 26 and 28 should be 
selected so as not to substantially impair the moisture transmission through the breathable 
core layer 15. This way, the breathable core layer 15 may determine the breathability of 
the entire film, and the outer layers will not substantially reduce or block the breathability 

10 of the film. To ibis end, the skin layers 26 and 28 should be less than about 10 microns 

thick, suitably less than about 5 nucrons thick, desirably less than about 2.5 microns thick. 
Suitable skin layer polymers include without limitation ethylene vinyl acetates, propylene 
vinyl acetates, ethylene methyl acrylates, polystyrene polyamides, other vapor-permeable 
polymers, and blends of these with each other and with other polyolefins. 

15 Regardless of whether the breathable, elastic film is a monolayer film or a 

multilayer film, the overall fihn should be constructed to function as a breathable 
microporous film. To fimction properly, the overall film should have a water vapor 
transmission rate (WVTR) of at least about 500 grams/m^-24 hours measured using the 
Mocon procedure described below. Suitably, the overall film should have an WVTR of at 

20 least about 1000 grams/m^-24 hours. 

Fig. 4 illustrates an integrated process for forming a breathable, elastic film. 
Referring to Fig. 4, film 10 is formed fix>m a fihn extrusion ^paratus 40 such as a cast or 
blown unit which could be in-line or off-line. Typically the apparatus 40 will include an 
extruder 41. Filled resin, including the polymer matrix mat^al, and particulate filler, is 

25 prepared in a mixer 43 and directed to extruder 41 . The film 1 0 is extruded into a pair of nip 

or chill rollers 42, one of which may be patterned so as to impart an embossed pattern to the 
newly formed film 10. While the film 10 is extruded into the nip or chill rollers 42, the 
elastic fibers 21 are simultaneously co-extruded within the matrix of the film 10, such that 
the elastic fibers 21 are substantially buried within the film core, desirably completely buried 

30 within the fihn core. The nip or chill rollers 42 can apply an amount of stress and 
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progressively stretch tibie elastic fibers so that the elastic fibers are in a stretched position as 
they are coextruded with the fihn resin. 

From the film extrusion ^paratus 40 or off-line rolls suppUed, the filled fihn 
10 is directed to a film stretching unit 44 which can be a machine direction oriaiter, 
commercially available from vendors including the Marshall and Williams Co. of 
Providence, Rhode Island. The stretching unit 44 includes a plurality of pairs of stretching 
rollers 46, with each subsequent pair moving at a progressively faster speed than the 
preceding pair. The rollers 46 apply an amount of stress and progressively stretch the filled 
film 10 to a stretched length where the film 10 becomes microporous and breathable. As 
shown, the film 10 is stretched only in the machine direction, which is the direction of travel 
of the fihn 10 through the process in Fig. 4. 

Advantageously, the film 10 may be uniaxially stretched to about three times 
its original length, usmg an elevated stretch temperature of about 150-200^ for most 
polyolefin-based films. The elevated stretch temperature can be sustained by heating some 
of the stretch rollers 46. The optimum stretch temperature varies with the type of matrix 
polymer in the film 10, and is always below the melting temperature of the matrix polymer. 
The fihn 10 may also be biaxially stretched, with the cross-directional stretching occurring 
before, after or concurrently with the machine direction stretching. 

Still referring to Fig. 4, in one particular embodiment of the invention, the 
fihn 10 may be laminated to a nonwoven web 30 immediately after the film is stretched and 
immediately following manufacture of the nonwoven web. The nonwoven web 30 can be 
a spunbonded web, a melAlown web, a bonded carded web, or combination thereof. The 
web can be formed by dispensing polymer filaments SO firom a pair of conventional 
spinnerettes 48, onto a conveyor assembly 52. The filaments SO are deposited onto the 
conveyor to form a mat S4. The filaments SO of mat 54 are then compressed to form inter- 
filament bonding using a pair of nip rollers 56, resulting in the spunbonded web 30. The 
spunbonded web 30 is then transported to the calender bonding rollers 58 and is thennally 
bonded to one side of the film 10. 

To make a multilayer film 1 1, such as the film 1 1 shown in Fig. 2, the elastic 
fibers 21 can be extruded from a supply roll 39 between two separate layers of film 10, as 
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shown in Fig. 5. Alternatively, a multilayer jBlm 1 1 can be formed, as shown in Fig. 4, by 
simultaneously bonding the jBlm 10 on the side on which the elastic fibers are coextruded to 
a second film layer 30a originating firom a similar film extrusion apparatus 3 1 . The resulting 
multilayer film 1 1 or laminate 32 is wound and stored onto a supply roll 60. 

The breathable film may be laminated to one or more fibrous nonwoven 
substrates^ such as a spunbond web, meltblown web, or airlaid web, using conventional 
adhesive bonding or thermal bonding techniques known in ttie art The type of substrate and 
bonding will vary depending on the particular end use application. An example of a laminate 
is shown m Fig. 6, wherein a nonwoven web 30 is laminated to a multi-layer breathable, 
elastic film 11 of the invention. In the embodiment shown, the web 30, which can be a 
spunbonded web, is bonded to a voided skin layer 28 of the multilayer film 1 1 , which layer 
may contain particulate filler particles. The primary filler-containing layer 15 faces away 
fi*om the nonwoven web 30. The lamination of the film to the nonwoven web may be 
accomplished using conventional thermal bonding or adhesive bonding techniques. The 
fibrous nonwoven web may be made firom any of the polymers listed above for the 
breathable, elastic film. In particular, the spunbond web may be made firom a suitable 
polyolefin (e.g., polyethylene or polypropylene), or another thermoplastic polymer. 

The breafliable, elastic film and/or laminate containing it may be used in a 
wide variety of personal care absorbent articles and medical products. The term '^personal 
care absorbent products*' includes without Umitation diapefs, training pants, swim wear, 
absorfo^t underpants, baby wipes, adult incontinence products and feminine hygiene 
products. The term '^medical products" includes wittiout limitation medical garments, 
aprons, underpads, bandages, drapes and wipes. 

Personal care articles generally include a liquid permeable tbpsheet, which 
faces the wearer, and a liquid-impermeable bottom sheet or outer cover. Disposed between 
the topsheet and outer cover is an absorbent core, often the topsheet and outer cover are 
sealed to encase the absorbent core. Personal care articles may be of various shapes such 
as, for 6xanq>le, an overall rectangular shape, T-shape or an hourglass shape. The baiHe or 
outer cover may comprise a breathable liquid-impervious film and/or a laminate thereof such 
as desoibed herein. The topsheet is generally coextensive with the outer cover but may 
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optionally cover an area that is larger or smaller fhan the area of fhe outer cover, as desired. 
By way of example only, exemplary personal care articles and components thereof are 
described in U.S. Patent No. 4,798,603 to Meyer et al., U.S. Patent No. 4,753,649 to 
Pazdemick, U.S. Patent No. 4,704,1 16 to Enloe, U.S. Patent No. 5,429,629 to Latimer et al.; 
5 tibe entire contmts of each of the aforesaid references are incorporated herein by reference. 

The topsheet pref^ably presents a body-facing surface that is compliant, soft 
to the touch, and non-irritating to the wearer's skin. The topsheet is suitably employed to 
help isolate the wearer's skin from Uquids held in the absorbent core. In order to present a 
dryer surface to the wearer, the topsheet may be less hydrophiUc fhan the absorbent core and 

10 also sufQciently porous to be readily hquid permeable. Topsheets are well known in the art 

and may be manufactured from a wide variety of materials, such as porous foams, 
reticulated foams, ^ertured plastic fihns, natural fibers (i.e., wool or cotton fibers), synthetic 
fibers (i.e., polyester, polypropylene, polyethylene, etc.), or a combination of natural and 
synthetic fib^. For example, the topsheet can comprise a spunbond fiber web of polyolefin 

1 5 fibers or a bonded-carded web composed of natural and/or synthetic fibers. In this regard the 

topsheet may be composed of substantially hydrophobic material treated with a surfactant 
or otherwise processed to impart the desired level of wettability and hquid permeabiUty. 
Exemplary topsheets are described in U.S. Patent No. 5,879,343 to Ellis et al.; U.S. Patent 
No. 5,490,846 to ElUs et al.; U.S. Patent No. 5,364,382 to Lattimer et al. and commonly 

20 assigned U.S. Patent Apphcation No. 09/209,177 filed December 9, 1998 to Varona et al.; 

the entire contents of each of the aforesaid references are incorporated herein by reference. 

Between the breathable Uquid-impervious outer cover and the liquid 
pervious topsheet is positioned an absorbent core which typically includes one or more 
absorbent materials such as, for example, superabsorbent particles, wood pulp flufif fibm, 

25 synthetic weed pulp fibers, synthetic fibers and combinations thereof. Wood pulp fluf^ 

' however, commonly lacks sufficient integrity alone and has a tmdency to oollq>se when wet 
Thus, it is often advantageous to add a s6Ser reinforcing fiber such as polyolefin meltblown 
fibers or shorter length staple fibers, typically provided as a coform material as described, 
for example, in U.S. Patent 4,818,464 to Lau and U.S. Patent 4,100,324 to Anderson et al. 

30 The absorbent core may have any of a number of shapes, the size of which will vary with the 
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desired loading capacity, the intended use of the absorbent article and other factors known 

to those skilled in the art. The various components of the diaper can be integrally assembled 

together employing various means of attachment known to those skilled in the art such as, 

for example, adhesive bonding, ultrasonic bonds, thermal bonds or combinations thereof 

It will be £q)preciated that details of the foregoing embodim^ts, given for 

purposes of illustration, are not to be construed as limiting the scope of this invention. 

Although only a few exemplary embodiments of this invention have been described in detail 

above, those skilled in the art will readily appreciate that many modifications are possible 

in the exemplary embodiments without materially departing from tiie novel teachings and 

advantages of this invention. Accordingly, all such modifications are intended to be 

included within the scope of this invention, which is defined in the following claims and all 

equivalents thereto. Fiirther, it is recognized that many embodiments may be conceived that 

do not achieve all of the advantages of some embodiments, particularly of the preferred 

embodiments, yet the absence of a particular advantage shall not be construed to necessarily 

mean that such an embodiment is outside the scope of the present invention. 

Mocon Test Procedure For Water 
Vapor Transmission Rate (WVTR) 

A suitable technique for determining the WVTR (water vapor transmission 
rate) value of a fihn or laminate material of the invention is the test procedure standardized 
by INDA (Association of the Nonwoven Fabrics Industry), number IST-70.4-99, entitled 
"STANDARD TEST METHOD FOR WATER VAPOR TRANSMISSION RATE 
THROUGH NONWOVEN AND PLASTIC FILM USING A GUARD FILM AND VAPOR 
PRESSURE SENSOR" which is incorporated by reference herein. The INDA procedure 
provides for the determination of WVTR, the pmneance of the film to wata* vapor and, for 
homograeous materials, water vapor permeability coefBcient 

The INDA test method is well known and will not be set forth in detail 
herein. However, the test procedure is summarized as follows. A dry chamber is separated 
fix>m a wet chamber of known temperBtme and humidity by a pennanent guard film and the 
sample material to be tested. The purpose of the guard fibn is to define a definite air gap and 
to quiet or still the air in the air gap while the air gap is characterized. The dry chamber, 
guard film, and the wet chamber make up a diffusion cell in which the test film is sealed. 
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The sample holder is known as the Permatran-W Model lOOK manufactured by 
Mocon/Modem Controls, Inc., Minneapolis, Minnesota. A first test is made of the WVTR 
of the guard fibn and the air between an evs^orator assembly that generates 100% 
relative humidity. Water vapor dififtises through the air gap and the guard fihn and then 
mixes with a dry gas flow which is proportional to water vapor concentration. The electrical 
signal is routed to a computer for processing. The computer calculates the transmission rate 
of the air gap and the guard film and stores the value for further use. 

The transmission rate of the guard film and air g^ is stored in the computer 
as CalC. The sample material is then sealed in the test cell. Again, water v^r dififuses 
through the air gap to the guard fUm and the test material and ihea mixes with a dry gas flow 
that sweeps die test matmal. Also, again, &is mixture is carried to the vapor sensor. The 
computer then calculates the transmission rate of the combination of the air gq), the guard 
film, and the test material. This information is then used to calculate the transmission rate 
at which moisture is transmitted through the test mat^al according to the equation: 

'-'^ test material -'-■i^ test material, giianifilin,ah8ap~''"'^ giiaidfilm» aiigap 

Calculations: 

WVTR: The calculation of the WVTR uses the fonnula: 

WVTR = Fp«t(T)RH/Ap«,t(T)(l-RH)) 

where: 

F = The flow of water vapor in cc/min., 
VsJJ) = 1*he density of water in saturated air at temperature T, 
RH - The relative huntiidity at specified locations in the cell, 
A -The cross sectional area of the cell, and, 

Psat(T) = The saturation vapor pressure of wat^ vapor at temperature T. 
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WHAT IS CLAIMED IS: 

1 . A breathable, elastic film comprising a mixture of filler particles, a 
thermoplastic polymer, and at least one elastic fiber substantially continuously embedded 
within the thermoplastic polymer and the filler particles, the film having voids formed 
around the filler particles to facilitate passage of water vapor through the film. 

2. The breathable, elastic film of Claim 1, wherein tiie thermoplastic 
polymer is selected fix)m polyethylene, polypropylene, copolymers of mainly ethylene and 
C3 - C|2 alpha-olefins, copolymers of mainly propylene with ethylene and C4 • alpha- 
olefins, and flexible polyolefins. 

3. The breathable, elastic film of Claim 1, wherein the filler particles 
comprise inorganic filler particles. 

4. The breathable, elastic film of Claim 3, wherein the filler particles 
comprise calcium carbonate. 

5. The breathable, elastic film of Claim 1, wherein tibie filler particles 
comprise organic filler particles. 

6. The breathable, elastic film of Claim 1, comprising about 5 to 45% 
by weight of flie filler particles. 

7. The breathable, elastic fihn of Claim 1, comprising about 20 to 40% 
by weight of the filler particles. 

8. The breathable, elastic film of Claim 1 , comprising about 45 to 70% 
by weight of the filler particles. 



18 



wo 02/060690 



PCT/USOl/50989 



9. The breathable, elastic fihn of Claim 1, comprising about SO to 65% 
by weight of the filler particles. 

10. The breathable, elastic fihn of Claim 1, wherein the at least one elastic 
fiber comprises an absorbent material 

1 1 . The breathable, elastic film of Claim 1, wherein the film has been 
uniaxially stretched. 

12. The breathable, elastic film of Claim 1, wherein the film has been 
biaxially stretched. 

13. The breathable, elastic film of Claim 1, comprising at least two layers 
of the thermoplastic polymer, with the at least one elastic fiber co^ctnided between the two 
layers. 

14. A personal care absorbent product comprising the breathable, elastic 
fihn of Claim 1. 

15. A medical product comprising the breathable, elastic film of Claim 1 . 

16. A breathable, elastic multilayer film comprising: 

a primary breathable layer includiag a mixture of filler particles and a 
. thermoplastic polymer, and having voids formed around the filler particles to facilitate 
passage of water yapor^ 

at least one skin layer; and 

at least one elastic fiber between the primary breadiable layer and the at least 

one skin layer. 
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17. The breathable, elastic multilayer film of Claim 16, wherein the at 
least one elastic fiber is coextnided with the primary breathable layer. 

18. The breathable, elastic multilayer film of Claim 16, wherein the 
thermoplastic polym^ is selected from polyethylene, polypropylene, copolymers of mainly 
ethylene and C3 - C^ alpha-olefins, copolymers of mainly propylene with ethylene and C4 - 
C12 alpha-olefins, and flexible polyolefins. 

19. The breathable, elastic multilayer film of Claim 16, wherem the skin 
layer further comprises filler particles, and has voids formed around tiie filler particles to 
facilitate the passage of water vapor. 

20. A breathable, elastic laminate, comprising: 

a breathable, elastic fihn including a mixture of filler particles, a 
thermoplastic polymer, and at least one elastic fiber substantially continuously embedded 
within &e themioplastic polymer, the film having voids formed around the filler particles to 
facilitate passage of water vapor through the film; and 

a fibrous nonwoven web. 

21. The breathable, elastic laminate of Claim 20, wherem the fihn and 
nonwoven web are adhesively bonded together. 

22. The breathable, elastic laminate of Claim 20, wherein the fihn and 
nonwoven web are Aennally bonded together. 

23. The breathable, elastic laminate of Claim 20, wherein the nonwoven 
web conq)ri8es a spunbond web. 

24. The breathable, elastic laminate of Claim 20, wherein flie nonwoven 
web comprises a meltblown web. 
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25. The breathable, elastic laminate of Claim 20, wherdn the nonwovm 
web coirQ)rises an air laid web. 

26. A method of imparting breathability and elasticity to a fihn, 
comprising the steps of: 

coextruding at least one elastic fiber within a matrix of a filled, semi-rigid 
film structure; and 

stretching the fihn structure wifli the at least one elastic fiber to form 
microvoids within the film structure. 

27. The method of Claim 26, wherein the elastic fiber is within the matrix. 

28. The mediod of Claim 26, wherein the fihn comprises two filled layers, 
and the at least one elastic fiber is coextruded between the two filled layers. 

29. The me&od of Claim 26, wherem the film comprises a filled layer and 
at least one skin layer, and the at least one elastic fiber is between the filled layer and the skin 
layer. 

30. The method of Claim 26, comprising the step of stretching the film 
structure to about 1.1-7.0 times its original length. 

3 1 . The method of Claim 26, comprising the step of stretchhig the film 
structure to about 1.5-6.0 times its original length. 

32. The method of Claim 26, comprising the step of stretching the film 
structure to about 2.5-5.0 times its original length. 

33. The method of Claim 26, comprising the step of mono-axially 
stretching the film structure in a machine direction. 
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34. The method of Claim 26, comprising the step of mono-axially 
stretching the fihn structure in a cross direction. 

35. The method of Claim 26, comprising the step of bi-axially stretching 
the fihn structure in a machine direction and in a cross direction. 



36. The method of Claim 26, wherein the at least one elastic fiber is 
coextruded in a machine direction pattern. 

37. The method of Claim 26, wherein the at least one elastic fiber is 
coextruded in a cross direction pattern. 

38. The method of Claim 26, wherein at least one of the elastic fibers is 
coextruded in a machine direction pattern and at least one of the elastic fibers is coextruded 
in a cross direction pattern. 



22 



wo 02/060690 



PCT/USOl/50989 



18 13 21 12 




FIG. I 




FIG. 3 



1/4 



wo 02/060690 



PCT/USOl/50989 




2/4 



wo 02/060690 PCT/USO 1/50989 




wo 02/060690 



PCT/USOl/50989 




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

Internationa] Bureau 

(43) International Publication Date 
8 August 2002 (08.08.2002) 




PCT 



lllllllllillllllllllllii 

(10) International Publication Number 

wo 02/060690 A3 



(51) International Patent Classification^: B32B 27/32, 
27/02, C08J 5/18 

(21) International Application Number: PCT/USO 1/50989 

(22) International Filing Date: 

12 December 2001 (12.12.2001) 



(25) Filing Language: 

(26) Publication Language: 
(30) Priority Data: 



English 
English 



09/748.704 



22 December 2000 (22.12.2000) US 



(71) Applicant: KIMBERLY-CLARK WORLDWIDE, 
INC. [USAJS]; 401 North Lake Street. Neenah, WI 54956 
(US). 

(72) Inventor: HEFFELFINGER, Michael, T.; 340 Double 
Springs Way, Alpharctta, GA 30004 (US). 

(74) Agents: RAUCH, Melanie, 1. et al.; Pauley Petersen 
Kinne & Erickson, Suite 365, 2800 West Higgins Road. 
HofTman Estates, XL 60195 (US). 



(81) Designated States (national): AE, AG. AL. AM. AT, AU. 
AZ. BA. BB. BG. BR. BY. BZ, CA. CH. CN. CO, CR. CU. 
CZ, DE, DK, DM, DZ, EC, EE, ES. FI, GB. GD, GE, GH. 
GM, HR, HU, ID, IL. IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK. MN. MW. 
MX, MZ, NO, NZ. CM. PH. PL, PT. RO, RU, SD, SE, SG. 
SI, SK, SL, TJ, TM. TN. TR, TT, TZ, UA, UG, UZ. VN. 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM. 
KE, LS. MW. MZ, SD. SL, SZ, TZ, UG, ZM. ZW). 
Eurasian patent (AM, AZ, BY, KG, KZ. MD, RU, TJ, TM), 
European patent (AT. BE, CH, CY, DE, DK, ES, FI. FR, 

GB, GR, IE, IT, LU, MC. NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW. ML, MR, 
NE, SN. TD, TG). 

Declarations under Rule 4.17: 

— as to applicant *s entitlement to apply for and be granted a 
patent (Rule 4.17(ii)) for all designations 

— as to the applicant 's entitlement to claim the priority of the 
earlier application (Rule 4. 1 7(iii))for all designations 

Published: 

— with international search report 

[Continued on next page] 



B (54) Title: ONE-STEP METHOD OF PRODUCING AN ELASTIC. BREATHABLE FILM STRUCTURE 



ON 
NO 

ve 
r5 




58 52 



49 



(57) Abstraet: A one-step method of impaiting breathability and elasticity to a film includes coextruding elastic fibbers within 
I a matrix of a filled, semi-rigid film stractme. Once the elastic fibers are within the film structure, the film can be stretched to 
impart breathability, while the elastic fibers provide elasticity. Furthennore. the elastic fibers can include an absorbent material. The 
resulting breathable, elastic film is particularly usefiil in diapers and other personal care products. 



wo 02/060690 A3 lilillliiiillliiiliillilli 



(S8) Date of publication of the international search report: 

30 January 2003 



For two-letter codes and other abbreviations, refer to the ''Guid- 
ance Notes on Codes and Abbreviations" appearir^ at the begin- 
ning of each regular issue of the PCT Gazette, 



INTERNATIONAL SEARCH REPORT 



Int Ional Application No 

PCT/US 01/50989 



A. CUSSIFICATION OF SUBJECT MATTER , , _ 

IPC 7 B32B27/32 B32B27/02 C08J5/18 



Aoconllng to Intemalional PatenI das^Beallon (IPC) or to both national dassMcallon and IPC 



B. FIELDS SEARCHED 



Minimum doctimematlon searched {dasaWcallonqrstemlolkmiedbyclasslllcallonsyndiols) 

IPC 7 B32B COS J 



DocumentaUon seaidwd other than minimum documentalion to the extent that such documents are indudBd In the Oeids seaiched 



Electronic data base consulted during the intemalional search (name of data InseandL wheie piadlcai, search tenns used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Calsgoly* Citation of document, wlhMlcation, wharseppropitBlB, of the leievant passages 



RelevanltodaimMo. 



EP 0 330 716 A (CLAASSEN HENNIN6 J) 
6 September 1989 (1989-09-06) 

column 3, line 5 - line 52 
column 6, line 29 - line 31 
figure 106 

WO 99 14262 A (KIMBERLY CLARK CO) 
25 March 1999 (1999-03-25) 



10 



page 3, line 8 -page 4, line 3 
page 9, line 29 -page 10, line 34 
page 12, line 17 -page 13, line 11 

US 4 640 859 A (MARQUARDT SUSAN K ET AL) 
3 February 1987 (1987-02-03) 
column 3, line 57 -column 4, line 20 

~ -/- 



1-12, 

14-16, 

18-25 



1-12, 

14-16, 

18-25 



1-38 



Further documents are listed in the continuation of box C. 



Patent family members are listed tn annex. 



" Special categories of cited documents : 

*A' document defining the general stale of the ait which Is not 

considered to be of particular relevance 
"E* eariier document but published on or after the intemalional 

filing dale 

*V document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
dtalion or other special reason (as specified) 

*cr document referring to an oral disdosuie, use, exhlMtlonor 
other means 

'P* document published prior to the international filing dale but 
later than the priority dale claimed 



*T* later document published after the International filing date 
or priority date and not In conflict with the application but 
dted to understand the prindple or theoiy underlytng the 
invention 

'X* document of particular reievanGB; the claimed bivenUon 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document Is taken atone 

*Y* document of particular reievanoe; the claimed Invention 
cannot be oonsldeied to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such oombinalionbeina obvious to a pereonsKfOed 
In the art. 

*&* document member of the same patent family 



Date of the actual completion of the IntemaUonal search 



26 July 2002 



Date of maiang otthe IntsmatiDnal seeich report 



13/08/2002 



fylame and malUng address of the ISA 

European Patent Office, P.B. 5618 Patentlaan 2 
faL-228OHVR08Wl|k 
Tel. (431-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (^1-70)340-3016 



Authorized Officer 



St1nchcombe» J 



Foim PCT/ISA/210 (wcond sheet) (July 1902) 



page I of Z 



INTERNATIONAL SEARCH REPORT 



I lonal Application No 

PCT/US 01/50989 



C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ** Citation of document with indication, where appropriate, of the relevant 



Relevant to ctaim No. 



WO 98 29479 A (KIMBERLY CLARK CO) 
9 July 1998 (1998-07-09) 
page 3, line 7 -page 4, line 19 
page 6, line 23 -page 9, line 10 



1-38 



Rum PCTnSA/210 (oanttmiaOon el Moond Ghaat) (Jt4y t992) 



page 2 of 2 



INTEKNATIONAL SEARCH REPORT 

information on patent family members 



li fonal Application No 

PCT/US 01/50989 



Patent document 
cited In search report 


Publication 
date 


Patent family 
member(8) 


Publication 
date 



EP 0330716 



06-09-1989 



UO 9914262 



25-03-1999 



US 4640859 



03-02-1987 



TP 


noon^iir AO 
UooU/iO fKc 


06-09-1989 


IP 

Or 


001Q77C A 

c,£.lo//o A 


31-08-1990 


All 


/ooooy dZ 


12-07-2001 


AU 


9390098 A 


05-04-1999 


BR 


9815380 A 


17-10-2000 




ooniooi A1 
^oUlooI Al 


OP AO ■! AAA 

25-03-1999 




1 oononn t 

lC)f\JC,0\J 1 


Ail Ail OAA1 

04-04-ZOOl 


TP 

tr 


imccio Ai 
lUioolo Al 


r\ 1" />AAA 

05-07-2000 


PI 
rL 


339741 Al 


02-01-2001 


TD 

1 K 


200000707 TZ 


21-07-2000 


WU 


AAiilOfO A4 

9914262 Al 


25-03-1999 


ZA 


9807682 A 


25-02-1999 


US 


4552795 A 


12-11-1985 


All 

AU 


562976 B2 


25-06-1987 


All 

AU 


3569284 A 


04-07-1985 


DP 


o4UooiZ A 


15-10-1985 


CA 


1246979 Al 


20-12-1988 


DE 


3485578 Dl 


16-04-1992 


EP 


0151348 A2 


14-08-1985 


JP 


1828453 C 


15-03-1994 


JP 


6015S783 A 


15-08-1985 


KR 


9201433 Bl 


13-02-1992 


MX 


165006 B 


13-10-1992 


ZA 


8408853 A 


25-06-1986 



WO 9829479 A 09-07-1998 AU 5384498 A 31-07-1998 

WO 9829479 Al 09-07-1998 
ZA 9711507 A 24-06-1998 



Forni PCT/I8A/210 (patent tamil/ annex) (Jufy 1092) 



